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ABSTRACT
Introduction: Posterior urethral strictures after prostatic radiotherapy or surgery for benign prostatic hyperplasia (BPH) 
refractory to minimal invasive procedures (dilation and/or endoscopic urethrotomy) are challenging to treat. Published 
reports of alternative curative management are extremely rare. This is a preliminary report on the treatment of these dif-
¿FXOWVWULFWXUHVE\XUHWKURSODVW\
Materials and Methods: Seven cases were treated: 4 cases occurred after open prostatectomy or transurethral resection 
of the prostate for BPH, one case after external beam irradiation and 2 after brachytherapy. The 4 cases after BPH-related 
surgery were in fact complete obstructions at the bladder neck and the membranous urethra with the prostatic urethra still 
partially patent. Anastomotic repair by perineal route was done in all cases with bladder neck incision in the BPH-cases 
and prostatic apex resection in the radiotherapy cases.
Results: Mean follow-up was 31 months (range: 12-72 months). The operation was successful, with preserved continence, 
in 3 of the 4 BPH-cases and in 2 of the 3 radiotherapy cases. An endoscopic incision was able to treat a short re-stricture 
in the BPH-patient and a longer stricture at the bulbar urethra could be managed with a perineostomy in the radiotherapy-
patient.
Conclusion: Posterior non-traumatic strictures refractory to minimal invasive procedures (dilation/endoscopic urethrotomy) 
can be treated by urethroplasty using an anastomotic repair with a bladder neck incision if necessary.
Key words: urethra; urethral stricture; reconstructive surgical procedures; radiotherapy; benign prostatic hyperplasia
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INTRODUCTION
Posterior urethral strictures are complica-
tions that may occur after prostatic radiotherapy 
or surgery for benign prostatic hyperplasia (BPH). 
Urethral strictures have been reported in up to 8% 
after brachytherapy (1), in up to 6% after external 
beam radiotherapy (2), in 2.2-9.8% after transure-
thral resection of the prostate (TURP) (3) and in 
1.9% after simple open prostatectomy (4). Most of 
these strictures however can be treated by minimal 
invasive procedures such as dilation or endoscopic 
urethrotomy (5,6). When these procedures fail, 
Clinical Urology 
reported descriptions of  further management by 
urethroplasty are extremely rare as only one paper 
on the subject could be found (7). The incidence of 
non-traumatic posterior urethral strictures and the 
need for urethroplasty will probably rise due to the 
high number of patients undergoing TURP, radical or 
simple prostatectomy and due to the increasing inter-
est in brachytherapy and external beam radiotherapy 
for the treatment of prostate cancer.
The deep location in the body, behind the pu-
ELFERQHMXVWDERYHWKHSHOYLFÀRRUDQGWKHYROXQWDU\
sphincter mechanism, and the possible involvement of 
the continence mechanism of the bladder neck makes 
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the treatment highly challenging. Therefore, we were 
SURPSWHGWRUHSRUWRXUH[SHULHQFHLQWKLV¿HOG
MATERIAL AND METHODS
Between 2001 and 2007, seven cases of non-
traumatic posterior urethral strictures were treated by 
XUHWKURSODVW\7DEOH7KHVHFDVHVZHUHLGHQWL¿HG
using a prospectively collected database. Mean age 
was 70.4 years (range: 62-78 years). Before referral to 
our centre, endoscopic incision had been attempted in 
all cases. In 4 cases, the procedure had to be stopped 
due to a false routing. In the other cases recurrence oc-
curred almost immediately. Endoscopic incision was 
repeated in 2 patients and one was dilated regularly. 
The strictures were the consequence of open prosta-
tectomy (Millin-technique) for BPH in one patient 
and transurethral resection of the prostate (TURP) in 
the 3 others. All these 4 BPH-patients were unable to 
void immediately after their BPH-surgery for at least 
2 weeks. Two patients received brachytherapy and 
one external irradiation for localized prostate cancer. 
In all patients, a retrograde urethrography combined 
with a cysto-urethrography was done to assess the 
location and length of the stricture and the condition 
of the bladder neck. In the BPH-cases, retrograde 
urethrography revealed a complete obstruction at the 
membranous urethra and on trial to void, the bladder 
neck remained closed. In these cases, a suprapubic 
cystoscopy revealed a completely strictured bladder 
neck. In the irradiated cases the bladder neck was 
still patent but the prostatic urethra was partially 
obstructed (Figure-1). Six out of 7 patients had a su-
prapubic catheter: all BPH-patients and 2 irradiated 
patients.
Operative Technique
 $QWLELRWLFV ÀXRURTXLQRORQHVZHUH VWDUWHG
24 hours prior to surgery and continued for three 
days. In cases of infected urine, antibiotics were given 
based on the results of the urine culture. The patient 
was placed in the high lithotomy position. All patients 
were operated by a midline perineal incision and by 
that route alone. The bulbospongiosum  muscle was 
dissected away from the corpus spongiosum. The 
bulbar urethra was circumferentially dissected from 
the ventral aspect of the corpora cavernosa from the 
penoscrotal angle until its passage through the pel-
YLFÀRRU7KHEXOEXVZDVDWWUDFWHGDQG WKHXUHWKUD
B
Figure 1 – Retrograde urethrography (A) and voiding cysto-ure-
thrography (B) showing a stricture at the distal prostatic urethra 
after brachytherapy. The bladder neck is patent in this case.
A
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ZDV IXUWKHUGLVVHFWHG WKURXJK WKHSHOYLFÀRRU7KH
¿EURWLFFROXPQRIWKHVWULFWXUHGPHPEUDQRXVXUHWKUD
is followed as far as possible. A large Beniqué sound 
(26F) was introduced inside the urethra and marked 
the distal level of the defect. The urethra was tran-
sected at this level. The transected distal part of the 
XUHWKUDLVVSDWXODWHGDIWHUUHPRYDORIDOO¿EURVLV7KH
UHVLGXDO¿EURVLVDWWKHSUR[LPDOSURVWDWLFHQGRIWKH
urethra is then removed layer by layer with curved 
scissors until the open, healthy urethra was reached. 
In the 4 BPH-cases in which a bladder neck stricture 
was present, a resectoscope was introduced in the 
prostatic urethra and the bladder neck incised. In the 
3 radiotherapy or brachytherapy cases, the apex of the 
prostate was partially resected during this procedure. 
A spatulated end-to-end anastomosis was made with 8 
interrupted polyglycolic sutures 3x0 sutures between 
the prostatic urethra and the proximal bulbar urethra. 
In cases of a rather short defect, mobilization of the 
XUHWKUDXSWRWKHSHQRVFURWDODQJOHZDVVXI¿FLHQWWR
elongate the urethra by its elasticity to bridge the gap 
without any tension. Cleavage of the corporal bodies 
was performed to gain extra length in 2 (radiotherapy) 
cases. A urethral catheter (18F) was left indwelling 
for two weeks. After this period, a voiding cysto-ure-
thrography was performed. In cases of extravasation at 
the anastomosis-site, the catheter was reinserted and a 
new voiding cysto-urethrography was carried-out one 
week later. The catheter was maintained until extrava-
sation was no longer visible. Extensive description of 
the technique has been previously  described  (8).
Follow-up with history taking, clinical ex-
DPLQDWLRQ XURÀRZPHWU\ DQG HFKRJUDSKLF UHVLGXDO
urine measurement was done every three months 
GXULQJWKH¿UVW\HDUDQGDQQXDOO\WKHUHDIWHU,QFDVHV
of suspected recurrence, a retrograde urethrography 
and cystoscopy was done.
 6XFFHVVZDVGH¿QHGDVVSRQWDQHRXVYRLGLQJ
QRVLJQL¿FDQW UHVLGXDOXULQHDQGQRFRPSODLQWVDIWHU
one single reconstructive procedure. Incontinence was 
GH¿QHGDVWKHQHHGRIDWOHDVWRQHSURWHFWLRQSDGDGD\
RESULTS
Mean follow-up was 31 months (range: 
12-72 months). Mean stricture length was 2.1 cm 
(range: 1.5-3 cm). Mean operation time was 130 min 
(range: 110-145 min). Two weeks after urethroplasty, 
voiding cysto-urethrography showed a patent urethra 
without extravasation in all BPH cases (4/4) and 
one radiotherapy patient (1/3). In the remaining 2 
irradiated patients, the catheter was left indwelling 
for 3 and 6 weeks respectively due to persistent ex-
WUDYDVDWLRQDWWKHDQDVWRPRVLV$IWHU¿QDOUHPRYDORI
the urethral catheter, all patients could urinate well. 
Three BPH-patients (3/4) have remained excellent 
until present. One BPH-patient developed a short 
recurrence 3 months after the operation at the level 
of the anastomosis and at the bladder neck. This 
was treated by endoscopic incision and solved the 
problem, for up to 23 months. The patient suffered 
from slight stress incontinence after the endoscopic 
SURFHGXUHEXW UHPDLQVYHU\SOHDVHGZLWK WKH¿QDO
result.
The patient who was irradiated externally 
developed a stricture of 3 cm length at the bulbar ure-
thra 6 months after urethroplasty. He was treated by a 
¿UVWVWDJH-RKDQVVRQSURFHGXUH)RXU\HDUVODWHUWKH
patient is still voiding well through his perineostomy 
and for this reason he has refused the second stage of 
D-RKDQVVRQSURFHGXUH
The two patients who received brachytherapy 
KDYH D VXERSWLPDO XULQDU\ÀRZ 4PD[RI RQO\
mL/sec) but are very pleased with their results. One 
patient also suffered from slight stress incontinence.
Summarizing these results, success- and con-
tinence-rates are 71.4% (5/7).Currently, all patients 
have no suprapubic catheter.
COMMENTS
Although the urological department of the 
Ghent University Hospital has been a reference centre 
in the BENELUX (Belgium, the Netherlands and Lux-
embourg) for urethral stricture repair since 1980, our 
¿UVWFDVHRIQRQWUDXPDWLFSRVWHULRUXUHWKUDOVWULFWXUH
was only seen in 2001. This illustrates the rarity of 
the need for urethroplasty for this disease. A recent 
study regarding the incidence of urethral strictures 
after interventions for curative treatment of prostatic 
cancer has demonstrated that the incidence is perhaps 
much higher but the extent of the stricture is such that 
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it can be managed either with endoscopic incision or 
even without further treatment (7).
Strictures after Prostate Operation for BPH
Our initial experience has shown us that after 
prostatectomy/TURP for BPH the prostatic urethra 
itself is still partially patent with the bladder neck 
and membranous urethra completely obstructed. 
Therefore, these strictures cannot be placed into the 
FODVVL¿FDWLRQSURSRVHGE\3DQVRGRURDQG(PLOLR]]L
(6). These authors propose a trial of endoscopic inci-
sion of iatrogenic prostatic urethral strictures with 
reasonable results, but in all of their patients the 
prostatic urethra was narrowed, but not completely 
obstructed (6). Reports of endoscopic treatment of 
complete obliteration of the posterior urethra are very 
scarce and show disappointing results (9). Endoscopic 
treatment of these obstructions had been tried in all 
patients, without any success. In view of the complete 
obstruction, it seems to us that endoscopic treatment 
is not a good option in these patients (10). In patient 
3, the prostatic urethra was open for only about 1 cm 
ZLWKDGHQVHDQGORQJ¿EURVLVDOVRDWWKHEODGGHUQHFN
This patient also did worse after our reconstruction. 
He had a recurrent stricture at the membranous urethra 
and the bladder neck, which needed an endoscopic 
incision. Our hypothesis of posterior urethral stricture 
formation was similar in all these 4 patients. They had 
an overdistended bladder before prostatectomy/TURP 
and could not urinate at removal of the urethral cath-
eter after the intervention. A suprapubic catheter was 
placed to give them the opportunity to try micturition 
and guarantee emptying of the bladder. In all patients 
spontaneous micturition remained absent during at 
least two weeks.
However, immediately after prostatectomy/
TURP the wound edges at the bladder neck and mem-
branous urethra must form new urethral mucosa to 
cover the operated prostatic urethra. With spontaneous 
PLFWXULWLRQEORRGFORWVDQG¿EULQDUHZDVKHGDZD\
after operation. It is our hypothesis that during a pro-
longed period of post-operative absent micturition, the 
DFFXPXODWLRQRIEORRGFORWVDQG¿EULQDWWKHZRXQG
HGJHVOHDGVWR¿EURVLVDQG¿QDOO\VWULFWXUHIRUPDWLRQ
at the bladder neck and membranous urethra with an 
open prostatic urethra between them, because the lu-
men is much larger at this level (Figure-2). Probably, 
it would have been better to leave the urethral catheter 
indwelling for a few weeks instead of a suprapubic 
catheter or to perform intermittent self-catheterization. 
Unfortunately, we have no histological or urodynamic 
Figure 2 – Proposed pathogenesis for strictures at the bladder neck and membranous urethra. A) Immediate postoperative situation after 
7853%$FFXPXODWLRQRI¿EULQDQGEORRGFORWVDWWKHEODGGHUQHFNDQGPHPEUDQRXVXUHWKUD¿QDOO\OHDGLQJWRVWULFWXUHIRUPDWLRQ
A B
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data to prove this hypothesis, therefore the hypothesis 
can only be considered as an assumption. Pansadoro 
and Emiliozzi (6) have proposed a somewhat different 
pathogenesis of prostatic urethral strictures: strictures 
occur when delay of epithelialization is combined 
ZLWKRYHUJURZWKRI¿EURWLFWLVVXH
It is possible that transurethral ultrasound can 
demonstrate the open prostatic urethra. This exami-
nation was not performed because we realized this 
possibility only after the experience.
Strictures after Radiotherapy
In all referred patients, the prostatic urethra 
was only partially obstructed and the bladder neck 
was found to be patent. The operative challenge was 
not greater then in any other end-to-end anastomosis 
in that region, for example for urethral rupture after 
pelvic trauma. The intervention could have been 
done completely by the perineal route. In the cases 
after brachytherapy, the anastomosis was made after 
resection of the apex of the prostate with removal of 
several radioactive seeds.
Ideally, the anastomosis should be made be-
tween two well vascularized ends. This was not the 
FDVHEHFDXVH WKHSURVWDWHZDV¿EURWLFDV IDUDVZH
could feel, probably due to vascular damage after the 
irradiation (1).
 7KHDQDVWRPRVLVZDVPDGHRI¿EURWLFSURV-
tatic tissue at one side, but by a well vascularized 
stump of bulbar urethra at the other side. Obviously 
one well vascularized side at the anastomotic site 
FDQEHVXI¿FLHQWIRUZRXQGKHDOLQJDOWKRXJKLWFDQ
take considerably longer than in the non-irradiated 
cases. This is suggested by the observation that two 
out of three radiotherapy patients needed a prolonged 
urethral catheter because of persistent extravasation. 
In these cases, the urethra was also extensively mo-
bilized and the corpora cavernosa cleaved to shorten 
the distance, so that the tension free anastomosis was 
guaranteed.
Continence Mechanism
It is believed that after prostatectomy or 
TURP continence relies only on the external sphincter 
(11). Anastomotic urethroplasty at the level of the 
membranous urethra usually destroys the external 
sphincter mechanism, as observed after repair of post-
traumatic posterior urethral strictures (12). Taking this 
into account, all BPH-patients would be expected to 
be incontinent after urethroplasty. In fact, all patients 
were continent after the anastomotic repair at the 
membranous urethra. The bladder neck still was able 
WRZRUNVXI¿FLHQWO\HYHQDIWHULWVLQFLVLRQ7KLVZDV
done very prudently, necessitating a re-intervention 
of incision in one patient. Unfortunately, he became 
slightly stress incontinent after the second procedure. 
The competence of the bladder neck can be judged 
on a cysto-urethrography: the bladder neck should 
be closed following this examination. Unfortunately, 
this examination was not performed routinely in all 
cases. Therefore, our statement remains an assump-
tion. However, a recent paper by Whitson et al. (13) 
VWLOOUHSRUWVDVLJQL¿FDQWFRQWULEXWLRQRIWKHH[WHUQDO
sphincter after anastomotic urethroplasty at the 
PHPEUDQRXVXUHWKUD2EYLRXVO\WKH¿QDOFRQWLQHQFH
mechanism in these complex cases still is uncertain 
and a matter of debate for which further research is 
needed. Moreover, patients should be warned about 
the possibility of incontinence after the procedure.
Non-traumatic posterior urethral strictures, 
refractory to endoscopic treatment are often man-
aged by techniques that abandon the urethral outlet 
VXFKDVDGH¿QLWLYHVXSUDSXELFFDWKHWHURUDFRQWLQHQW
stoma (14,15). Five out of seven patients in this series 
could void after urethroplasty and with one additional 
procedure, all patients arrived at a reasonable solution 
without need for catheterization. Two brachytherapy 
SDWLHQWVKDGDVXERSWLPDOXURÀRZPHWU\P/V
after the procedure without any evidence (urethrogra-
phy and urethroscopy) of recurrence. This suboptimal 
ÀRZFDQEHH[SODLQHGE\D¿EURWLFREVWUXFWLYHLUUDGL-
ated prostate at its entire length even if the diameter 
DSSHDUVWREHVXI¿FLHQW7KHVHSDWLHQWVKRZHYHUZHUH
VXEMHFWLYHO\YHU\VDWLV¿HGZLWKWKHUHVXOW
Although we are aware of the limitations of 
this study (small numbers, heterogenic population), 
our data suggest that even for these very challenging 
patients voiding can be made possible again with end-
to-end urethroplasty and if necessary in combination 
with bladder neck incision.
A search on PubMed over the past 10 years 
revealed only one series on posterior urethral stricture 
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repair after radiotherapy (7). They described seven 
cases of posterior urethral stenosis of which three 
underwent an anastomotic urethroplasty and four the 
placement of a urethral stent. All three anastomotic 
repairs were successful. Urethral stents failed twice 
out of four repairs with urethral stenosis recurring at 
either end of the stent. In spite of these worse results 
with stents, these authors still see this as a possible 
choice in their therapeutic algorithm. They also de-
scribed a small series of posterior urethral strictures 
after radical prostatectomy, which is a situation 
clearly different from the one where the prostate is 
still in place. Therefore, at date of publication, to our 
knowledge  this is the largest reported series describ-
ing urethroplasty for non-traumatic posterior urethral 
strictures.
With a normal functioning bladder still in 
place, it is possible to directly to a continent stoma 
of the bladder (14,15). This option remains open 
after failed urethroplasty. All our patients were 
warned that success was far from guaranteed and 
eventually other interventions could be necessary 
to solve their problem. They all accepted the risk 
and considered a continent catheterizable stoma a 
second choice.
CONCLUSION
Urethroplasty, using an anastomotic repair in 
combination with a bladder neck incision, if necessary, 
provides good results. This salvage urethroplasty can 
preserve continence in most of the cases.
This operation can be done by perineal ap-
proach alone and is not more demanding than an 
anastomotic repair after urethral rupture in pelvic 
fractures.
Nevertheless, these conclusions are based on 
a small number of cases and it would be dangerous 
to generalize about them. They can offer, however, 
some inspiration for colleagues with similar unusual 
DQGGLI¿FXOWFDVHV
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